The diagnosis of hypopituitarism in childhood, particularly in the idiopathic type, has been a matter of great difficulty. Growth retardation is the constant presenting sign, and since this is a common occurrence in childhood, differential diagnosis has required an assessment of the clinical story and the results of investigations which too often have not yielded a precise answer. Most of the children with idiopathic hypopituitarism will, at the appropriate ages, show evidence of failure of the sex hormones in some degree, but paediatricians have naturally been concerned to make a correct diagnosis before the age of puberty. Some of these children will show evidence of deficiency of the trophic hormones by a functional defect in the other target glandsthyroid and adrenal cortex, though the clinical pictures and the results of investigations usually indicate the hypopituitarism by this standard to be incomplete. Received November 3, 1966. Where the hypopituitarism is secondary to demonstrable lesions of the central nervous system, the onset of retarded growth is sufficient to establish an acceptable diagnosis, but even in these children the evidence of panhypopituitarism is often either incomplete or non-existent.
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The advances in diagnostic techniques of hypopituitarism have allowed the more detailed examination of these children, and in the two papers that follow are recorded our experience with a radioimmunoassay of growth hormone in insulin-induced hypoglycaemia and the response in urinary nitrogen excretion before, during, and after the administration of human growth hormone (HGH) (Brown, Stimmler, and Lines, 1967) . The results of our experience with the metyrapone test and of the levels of plasma cortisol in insulin-induced hypoglycaemia are to be reported elsewhere (Rudd and Stimmler) .
Of the 10 patients diagnosed as suffering from hypopituitarism and described in this paper, all had Facies. The child's features are immature for its age (a sign much subject to observer error) and the naso-orbital bridge is less well defined than it should be.
Sexual infantilism. This is common at the age when puberty should develop, and even the younger boys may show ill-developed external genitalia which add to the suspicion of hypopituitarism. However, the range of development of the male external genitalia at different ages in normal children is remarkably wide. No secondary sexual development had occurred in the 5 girls reported below who had reached the age of 13 years or older. One boy aged 15 had some sexual development and one boy aged 171 had none (see Table) .
Skeletal maturation. Skeletal maturation in many children with idiopathic hypopituitarism is retarded but it is less retarded than is growth; that is, the bone age, though retarded, is less retarded than the height age. This dissociation between height age and bone age is greater as the child grows older. Of the 45 children reported by Brasel et al. (1965) , 15 showed this dissociation.
Size of sella turcica. Riach (1966) between the area of the sella turcica and the lateral area of the skull, I. C. F. Riach (personal communication, 1966) has devised a sellar index (normal range between 1 * 4 and 2 * 8). By this index 3 of the 7 children with idiopathic hypopituitarism fell within the normal range and 4 below it.
Riach's methods are a useful addition to the diagnostic inquiries when hypopituitarism in childhood is suspected and as the child's age increases. Some doubt has recently arisen on the degree of reproducibility of Riach's method. He is conducting an 'observer-error' experiment to define this further.
Carbohydrate metabolism. Disorders of carbohydrate metabolism have been frequently demonstrated in patients with hypopituitarism. Of the 41 patients described by Brasel et al. (1965) , 8 showed symptomatic hypoglycaemia, and of the 10 patients described below, 4 had shown symptomatic hypoglycaemia at some time during their lives. Symptomatic hypoglycaemia from any cause appears to be self-corrected as children grow older.
Hypoglycaemic unresponsiveness was reported by Brasel et al. (1965) in 22 of their 41 patients.
Increased insulin sensitivity has been regarded as one of the cardinal signs of hypopituitarism since it was first described by Fraser, Albright, and Smith (1941) . This has been confirmed in idiopathic hypopituitarism by Prader, Illig, Szeky, and Wagner (1964) and by Trygstad (1965) . Intravenous insulin tolerance tests were performed by Brasel et al. (1965) in 12 patients: 8 were insulin sensitive and 4 gave an entirely normal response. Of the five of our patients suffering from idiopathic hypopituitarism who were given an intravenous insulin tolerance test, only one showed blood glucose below the lowest level found in non-hypopituitary dwarfed children by Stimmler and Brown (1967) . In the other 4, and in the 2 children with organic hypopituitarism, who also had the test, the blood glucose response was indistinguishable from normal. Serum cholesterol. The serum cholesterol may be raised above 250 mg./100 ml. in hypopituitary children, even when there is no evidence of hypothyroidism, or when there is hypothyroidism which has been adequately treated by thyroxine (Hubble, 1966) . Of the 7 children with idiopathic hypopituitarism reported here, 2 had hypercholesterolaemia without evidence of hypothyroidism. Of the 3 patients with organic hypopituitarism, all had evidence of hypercholesterolaemia; 2 of these patients were receiving thyroxine for treatment of hypothyroidism.
Anterior pituitary hormones TSH deficiency. In the 41 patients reported by Brasel et al. (1965) , 5 had TSH deficiency and 15 partial evidence of TSH deficiency. In the patients recorded here, 2 had evidence of TSH deficiency and 2 some evidence of TSH deficiency as judged by the serum PBI (normal range 4-8 ,ug./100 ml.).
ACTH deficiency. The baseline urinary 17-OHCS levels were within the normal range for our laboratory (0-02-0-16 mg./kg. 24 hr.) in all but 1 of the 10 hypopituitary children. The 7 children who were tested showed normal fasting levels of plasma cortisol and a normal response to hypoglycaemia (B. T. Rudd and L. Stimmler, personal communication).
Pituitary-adrenal axis. Of the 6 patients tested, 4 showed an abnormal response to the metyrapone test as it has been developed in our laboratory (B. T. Rudd and L. Stimmler, personal communication).
Growth hormone assay; and nitrogen retention test. The results of these two investigations, which are reported in the two articles that follow, show that they add considerably to the accuracy of the diagnosis of hypopituitarism in childhood.
The radio-immunoassay of growth hormone in response to insulin-induced hypoglycaemia gave levels of less than 10 ,umg./ml. in those children already diagnosed as suffering from hypopituitarism. There were, however, 4 children of short stature not suspected of hypopituitarism who gave similar low levels. These children may have a selective deficiency of growth hormone, or it is possible that low levels of growth hormone may occur for undefined reasons in a few children of short stature. Whether levels below 10 ,umg./ml. may occur in some normal children we have not determined. 2 of these 4 children had a nitrogen retention test. One of the tests was unsatisfactory and the other gave a normal response. Clinical and biochemical summaries for the 4 cases However, these two investigations have added considerably to our diagnostic capacity, and there are now few patients in whom the diagnosis of hypopituitarism cannot be made with confidence. This is important as we are now moving into the time when human growth hormone should be available for all children who can be diagnosed with certainty as suffering from hypopituitarism.
Ten Hypopituitary Patients
Of the 10 hypopituitary patients reported here (Table) , 5 were girls and 5 were boys. All were over the age of 11 years at the time of their final investigations, except for one girl aged 8 years. Several of the tests to be described are too demanding for younger patients. The long period of basal diet required in the nitrogen retention test, and the use of insulin-induced hypoglycaemia, can only be employed in co-operative children. We are currently experimenting with other methods of performing these investigations.
Seven of these patients were diagnosed as having idiopathic hypopituitarism, and 3 had organic hypopituitarism. Summary The diagnostic findings in 10 cases of hypopituitarism, aged 8 to 19, have been summarized.
